بررسی اثر رژیم غذایی ناپیوسته بر هیپوکامپ موش های سوری نر بالغ بعد از دمیلیناسیون ناشی از تزریق اتیدیوم بروماید در مدل تجربی مالتیپل اسکلروزیس by Hasanpour Dehnavieh, Azam
  
Kerman University of Medical Sciences 
 
Faculty of Medicine 
 
In Partial Fulfillment of the Requirements for the Degree of Doctor of 
Philosophy in Anatomical sciences (PhD) 
 
Title: 
The effect of intermittent fasting diet on the hippocampus of adult male 






1- Dr.  Mohsen Basiri, Assistant professor of anatomy 
 
Advisors: 
1- Dr. Mohammad Ebrahim Rezvani, Associate professor of physiology 






Background and Objectives: Intermittent fasting diet (IF) as a restrictive regimen 
prevents neural degeneration and stimulates overexpression of various neurotropic factors in 
 the hippocampus of animal models. This study evaluates the potential effect of the IF in the 
prevention of learning and memory defect and improving the alterations in the number and 
volume of neurons in an ethidium bromide (EB) induced mouse model of demyelination. 
Methods: Mice were randomly assigned into N group (Normal Diet and normal saline 
injection), F group (IF and normal saline injection), EBN group (normal diet and EB 
injection), EBF group (IF and EB injection). The moris water test was carried out based on 
path length, escape latency and swim speeds of mice. Stereological studies were determined 
by the Cavalieri and the Optical Dissector technique. 
Results: Maintenance of mice on the IF significantly decreased body weight and 
biochemical parameters, increased total number of neurons and volume of the hippocampus, 
and improved learning and memory parameters of adult male mice. However, IF in EBF 
group did not show as excellently as F group. The EBF group displayed significantly spatial 
memory improvement than that in EBN group. There were no statistically significant 
differences between EBF and EBN groups in stereological and learning parameters, though 
the EBF group displayed faster escape latencies, and swam faster and shorter path lengths 
than the EBN group in these parameters.  
Conclusion: The IF fairly improved some adverse effects of EB in experimental 
demyelination models. 
Highlights 
 Induce demyelinating lesions by direct injection of ethidium bromide in hippocampus. 
 Intermittent fasting diet effects on learning and memory in experimental MS model. 
 Intermittent fasting diet effects on the hippocampus after demyelination. 
 Estimate Volume and numbers of neurons in hippocampus by stereological methods. 
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   ﭼﻜﻴﺪه:
ﻛﻨﻨﺪه  ﻣﺤﺪود ﺳﺒﻚ ﺗﻐﺬﻳﻪﺑﻪ ﻋﻨﻮان ﻳﻚ  )FI ,teid gnitsaf tnettimretnI(رژﻳﻢ ﻏﺬاﻳﻲ ﻣﺘﻨﺎوب  :ﻣﻘﺪﻣﻪ و اﻫﺪاف
، از دژﻧﺮاﺳﻴﻮن ﻋﺼﺒﻲ ﭘﻴﺸﮕﻴﺮي ﻛﺮده و ﻣﻨﺠﺮ ﺑﻪ ﺑﻴﺎن ﻓﺎﻛﺘﻮرﻫﺎي ﻧﺮوﺗﺮوﻓﻴﻚ ﮔﻮﻧﺎﮔﻮن در ﻫﻴﭙﻮﻛﻤﭗ درﻳﺎﻓﺖ ﻛﺎﻟﺮي
در ﭘﻴﺸﮕﻴﺮي از اﺧﺘﻼﻻت ﺣﺎﻓﻈﻪ و ﻳﺎدﮔﻴﺮي و ﺑﻬﺒﻮد  FIﻣﺪﻟﻬﺎي ﺣﻴﻮاﻧﻲ ﻣﻲ ﮔﺮدد. ﺑﻨﺎﺑﺮاﻳﻦ در اﻳﻦ ﻣﻄﺎﻟﻌﻪ، اﺛﺮات ﺑﺎﻟﻘﻮه 
، ﺑﻌﺪ از اﻟﻘﺎي ﻣﻴﻠﻴﻦ و ﺑﻘﺎء ﺳﻠﻮﻟﻲ در ﻧﺎﺣﻴﻪ ﻫﻴﭙﻮﻛﻤﭗ و ﻣﻴﺰان ﻧﻮرون زاﻳﻲ ﻧﻮروﻧﻬﺎﺗﻌﺪاد و ﺣﺠﻢ ﺗﻐﻴﻴﺮات اﻳﺠﺎد ﺷﺪه در 
  .ﮔﺮﻓﺖ، ﻣﻮرد ارزﻳﺎﺑﻲ ﻗﺮار ﻫﺎي ﻧﺮ ﺑﺎﻟﻎ زداﻳﻲ ﺗﻮﺳﻂ اﺗﻴﺪﻳﻮم ﺑﺮوﻣﺎﻳﺪ در ﻣﻮش
و  FI)رژﻳﻢ ﻏﺬاﻳﻲ  F)رژﻳﻢ ﻏﺬاﻳﻲ ﻧﺮﻣﺎل و ﺗﺰرﻳﻖ ﻧﺮﻣﺎل ﺳﺎﻟﻴﻦ(، ﮔﺮوه  Nﻣﻮﺷﻬﺎ ﺑﺼﻮرت ﺗﺼﺎدﻓﻲ در ﮔﺮوه  :ﻫﺎروش 
و ﺗﺰرﻳﻖ  FI)رژﻳﻢ ﻏﺬاﻳﻲ  FBE)رژﻳﻢ ﻏﺬاﻳﻲ ﻧﺮﻣﺎل و ﺗﺰرﻳﻖ اﺗﻴﺪﻳﻮم ﺑﺮﻣﺎﻳﺪ( و ﮔﺮوه  NBEﺗﺰرﻳﻖ ﻧﺮﻣﺎل ﺳﺎﻟﻴﻦ(، ﮔﺮوه 
ﺳﺮﻋﺖ  ﺑﺮاي ﻳﺎﻓﺘﻦ ﺳﻜﻮ و ، ﺑﺮ اﺳﺎس زﻣﺎن و ﻣﺴﺎﻓﺖ ﻃﻲ ﺷﺪهﻣﺎز آﺑﻲ ﻣﻮرﻳﺲﺗﺴﺖ اﺗﻴﺪﻳﻮم ﺑﺮﻣﺎﻳﺪ( ﺗﻘﺴﻴﻢ ﺑﻨﺪي ﺷﺪﻧﺪ. 
و  ﻓﺖﮔﺮ اﻧﺠﺎمداﻳﺴﻜﺘﻮر  ﻣﻄﺎﻟﻌﺎت اﺳﺘﺮﻳﻮﻟﻮژﻳﻚ ﺑﻮﺳﻴﻠﻪ ﺗﻜﻨﻴﻚ ﻫﺎي ﻛﺎواﻟﻴﻪ و اﭘﺘﻴﻜﺎل اﻧﺠﺎم ﺷﺪ. ،ﻣﻮش ﻫﺎﺎي ﺷﻨ
 .در ﻫﻴﭙﻮﻛﻤﭗ ﺗﻮﺳﻂ ﺑﺮرﺳﻲ ﻫﺎي اﻳﻤﻨﻮﻫﻴﺴﺘﻮﺷﻴﻤﻲ ﻣﻮرد ارزﻳﺎﺑﻲ ﻗﺮار ﮔﺮﻓﺖو ﺑﻘﺎء ﺳﻠﻮﻟﻲ ﻓﺮاﻳﻨﺪﻫﺎي ﻧﻮرون زاﻳﻲ 
 اﻳﻦ ﻫﻤﭽﻨﻴﻦ ﻣﺸﺎﻫﺪه ﺷﺪ. FIدر ﻣﻮﺷﻬﺎي ﺗﺤﺖ رژﻳﻢ ﻏﺬاﻳﻲ ﻛﺎﻫﺶ ﻣﻌﻨﻲ دار وزن و ﭘﺎراﻣﺘﺮﻫﺎي ﺑﻴﻮﺷﻴﻤﻴﺎﻳﻲ  :ﻳﺎﻓﺘﻪ ﻫﺎ
در ﮔﺮوه ﻣﺘﻨﺎوب  داد. ﻫﺮﭼﻨﺪ رژﻳﻢ ﻏﺬاﻳﻲﺑﻬﺒﻮد  و ﺣﺎﻓﻈﻪ را در ﻣﻮﺷﻬﺎي ﻧﺮ ﺑﺎﻟﻎ ﭘﺎراﻣﺘﺮﻫﺎي ﻣﺮﺑﻮط ﺑﻪ ﻳﺎدﮔﻴﺮيرژﻳﻢ 
ﺑﻬﺒﻮدي ﻣﻌﻨﻲ  ،NBEدر ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه  FBE ﮔﺮوه، اﻣﺎ ﺑﻪ ﻫﺮ ﺣﺎل ﻧﺘﺎﻳﺞ ﻣﻮﺛﺮي ﻧﺸﺎن ﻧﺪاد Fﺑﻪ اﻧﺪازه ﮔﺮوه  FBE
ﺣﺠﻢ اﺳﺘﺮﻳﻮﻟﻮژﻳﻚ  در ﭘﺎراﻣﺘﺮﻫﺎي NBEو  FBEﺗﻔﺎوت ﻣﻌﻨﻲ داري ﺑﻴﻦ ﮔﺮوه ﻫﺎي  ﻧﺸﺎن داد.داري در ﺣﺎﻓﻈﻪ ﻓﻀﺎﻳﻲ 
ﻫﺎي  در ﮔﺮوهﻣﺘﻨﺎوب ﺑﺎﻋﺚ اﻓﺰاﻳﺶ ﺣﺠﻢ و ﺗﻌﺪاد ﻧﻮرون  و رژﻳﻢ ﻏﺬاﻳﻲدﻳﺪه ﺷﺪ ﺗﻌﺪاد ﻧﻮرون و ﻧﻮرون زاﻳﻲ  ﻫﻴﭙﻮﻛﻤﭗ،
   ﮔﺮدﻳﺪ.ﺷﺪه در ﻧﺎﺣﻴﻪ ﻫﻴﭙﻮﻛﻤﭗ ﻫﻤﭽﻨﻴﻦ ﺑﺎﻋﺚ اﻓﺰاﻳﺶ ﻧﻮرون زاﻳﻲ و ﺑﻘﺎء ﺳﻠﻮل ﻫﺎي ﺗﺎزه ﺗﻜﺜﻴﺮ . ﺷﺪ F & FBE
ﻣﻮﺷﻬﺎي ﻧﺮ ﺑﺎﻟﻎ ﻣﺪل ﺑﻄﻮر ﻧﺴﺒﻲ ﻣﻨﺠﺮ ﺑﻪ ﺑﻬﺒﻮد ﺑﻌﻀﻲ از ﻋﻮارض اﺗﻴﺪﻳﻮم ﺑﺮﻣﺎﻳﺪ در  ﻣﺘﻨﺎوبرژﻳﻢ ﻏﺬاﻳﻲ  ﻧﺘﻴﺠﻪ ﮔﻴﺮي:
  ﺷﺪ. SMﺗﺠﺮﺑﻲ ﺑﻴﻤﺎري 
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